Abstract -New poly(benzimidazoles) containing piperazine rings have been prepared via the reductive polyheterocyclization of poly( o -nitroamides) synthesized through the interaction of the new monomer N , N '-di(3-amino-4-nitrophenyl)piperazine with dichlorides of aromatic dicarboxylic acids. The relationship between the characteristics of poly( o -nitroamides) and poly(benzimidazoles) and their chemical structure has been studied.
ISSN 1560 -0904, Polymer Science, Ser. B, 2008 , Vol. 50, Nos. 1-2, pp. 25-29. © Pleiades Publishing, Ltd., 2008 . Original Russian Text © A.L. Rusanov, N.M. Belomoina, R.S. Begunov, O.I. Nozdracheva, D.S. Tugushi, L.G. Kipiani, A.Yu. Leikin, D.Yu. Likhachev, 2008 , published in Vysokomolekulyarnye Soedineniya, Ser. B, 2008 Poly(benzimidazoles) (PBIs) synthesized in the mid-1960s [1, 2] have attracted significant attention as a basis for proton-conducting membranes used in fuel cells [3] [4] [5] [6] [7] [8] [9] [10] . Of special interest are complexes of PBIs with o -phosphoric acid that demonstrate high proton conductivity at high temperatures [11] . The higher the basicity of PBIs, the more pronounced their absorption of o -phosphoric acid. The basicity of these polymers may be varied via incorporation of some fragments into their macromolecules, To increase the basicity of PBIs and, accordingly, their affinity for o -phosphoric acid, the polymers of this class containing piperazine rings were synthesized in this study.
These PBIs were prepared on the basis of the new monomer N , N '-di(3-amino-4-nitrophenyl)piperazine, which was synthesized in accordance with the scheme depicted below. This scheme includes the acetylation of 5-chloro-2-nitroaniline, its interaction with piperazine, and acetyl deprotection.
(1) The structure of I and all intermediate compounds was studied by NMR spectroscopy (see, Experimental), IR measurements, mass spectroscopy, and elemental analysis. The characteristics of I and the intermediate N , N '-di(3-acetylamino-4-nitrophenyl)piperazine are summarized in Table 1 .
The synthesis of PBIs on the basis of I was performed via the reductive polyheterocyclization reaction. This method of synthesizing polyheteroarylenes offers certain advantages relative to their traditional preparation procedures [12] [13] [14] . As applied to the synthesis of PBIs derived from I , this reaction may be depicted as follows:
The reaction scheme involves the low-temperature polycondensation of compound I with dichlorides of aromatic dicarboxylic acids (isophthalic, terephthalic, diphenyl-4,4'-dicarboxylic, and diphenyloxide-4,4'-dicarboxylic) in N -methylpyrrolidone to afford poly( onitroamides) (PNAs).
All reactions of PNA synthesis proceeded under homogeneous conditions. This circumstance is probably related to the presence of m -phenylene moieties in these polymers. The target polymers were produced with quantitative yields.
The structure of PNAs was confirmed by IR spectroscopy, in particular, from the presence of absorption 
